that the selective driving forces acting during an emergence (an ancient phase) and an evolution (a modern phase) of the genetic code are different, imply the existence of an environmental-dependent stereochemical mechanism throughout the entire period of the genetic code emergence and support a mineral-mediated origin of the genetic code [7, 8] .
INTRODUCTION
The main flow of genetic information within the biological systems is based on the three sequence-defined biopolymers, nucleic acids DNA/RNA and polypeptides, through the three information processing systems, replication (DNA→DNA), transcription (DNA→RNA) and translation (RNA→polypeptides). Protein synthesis during the translation process is an essential and central biological process in a living cell and at same time the final and most complex step of the genetic information flow. However, microbial phylogenetic studies have revealed that the translation process was highly developed at the root of the universal phylogenetic tree, even in comparison to the simpler process of transcription, while a modern type of genome replication mechanism still did not exist at that level [9, 10] . The facts that the translation apparatus was the most mature information processing system at the root of the universal tree and that translation process encodes a cell's genotype/phenotype (nucleic acids/proteins) duality make translation one of the main framework for understanding the origin of life.
The simplest abstract description of the complex translation process can be given by the genetic code as a map of the set of 64 codons (the nucleotide triplets, N 1 N 2 N 3 ) onto the set of 20 amino acids and translation termination release factors (prokaryotic RF1 and RF2 or eukaryotic eRF1) (Fig. 1 ). This strong surjective property of a genetic code mapping implicates that it is a highly degenerate (redundant) code. The degeneracy pattern has a regular form generally determined by the fourfold degenerate and twofold degenerate codon halves ( Fig. 1) [11, 12] . The genetic code, its codon-amino acid assignment pattern and in particular its degeneracy pattern, is almost universal across all life forms, and a far more prevalent one is referred to as the standard genetic code (SGC; Fig. 1, right) . The nonstandard genetic codes are slight variations of the standard code, presented in both nuclear and mitochondrial codes of a wide range of organisms, but mostly those at the bottom of the universal phylogenetic tree (one of the exceptions is very symmetrical and therefore often analyzed the vertebrate mitochondrial code, VMC; Fig. 1 , left) [3] (also see NCBI Taxonomy Database).
Beside this principal assignment (degeneracy) pattern, the genetic code is characterized by some others specified by amino acid and codon physico-chemical properties, in particular hydropathy [11, 13] , amino acid biosynthetic pathways [14, 15] , classes of aminoacyltRNA synthetases [16] , amino acid mistranslation and point mutations [17, 18, 19, 20] , amino acid frequency in proteins [21] , amino acid molecular weighs, i.e. nucleon numbers [22, 4, 23, 24] and others. As shown in the aforementioned articles and some others, all these patterns are, to the some degree, in correspondence to the principal, what is provided a basis for the three main theories of the nature, origin and evolution of genetic code: the stereochemical theory, the coevolution theory and the adaptive theory (for review, see [25, 26] ). Despite the facts that the central ideas of these theories have been formulated around the time of the genetic code deciphering and that they remained relevant to these days, the numerous subsequent developments have not provided clear and reliable answers on origin and evolution of the genetic code [26] . One of the possible reasons could be that the representative mechanisms were coordinately acting during the code origin. Namely, the compelling evidences support a viewpoint that the origin of SGC and its evolution through the slight variations are the two distinct phases of code evolution, during which dominated the distinct underlying selective mechanisms/driving forces -the ancient phase with generally less stable environment and more direct association between RNAs and amino acids, and the modern phase with the opposite related characteristics [1, 2, 3, 27] . Moreover, the origin of genetic code is most likely progressively developed through three stages depending on specific domination of one of the three main selective mechanisms, from the initial stereochemical interactions through the metabolic expansion to the final adaptive (error-minimization) adjustment, either in the antagonistic or complementary scenario (see Fig. 5 and explanation in [2] ).
Resolving stereochemically nature of the genetic code is extremely important, not only for the answer to why the actual code exactly as it is, but also because it is the main puzzle clue how biotic entities emanated from abiotic components. Since stereochemical mechanism shaped the code in its very emerging and then more or less cooperatively the code is reshaped by another two (metabolic and adaptive) mechanisms, and, as well, that stereochemical domination probably occurred in a completely different circumstances, the revealing of its relics so far resulted by the week and disperse evidences, leaving the stereochemical theory insufficiently grounded (see [2, 26] ).
Here is proposed that the arithmetical regularities for the representative sums of the aggregate nucleon numbers of amino acids and cognate codons could be so far unknown relic of stereochemical mechanism, and their determination by the selfsimilarity constants of decimal scaling (37=10·3.7, 13.7≈3.7 2 and 13.7≈3.7+10), which are also related to the hexagonal lattice, could pull the stereochemical mechanism much deeper in the physical context and support Knight's scenario of complementary evolutionary forces in [2].
SOME NOTATIONS AND MATHEMATICAL DESCRIPTIONS OF THE GENETIC CODE
The degeneracy pattern in the form of Rumer's principal division on the fourfold degenerate and twofold degenerate codon halves together with their associated amino acids (the rule 1 4*/2*; Fig. 1 ) [11] , probably represents the most significant signature of driving forces which shaped the genetic code. This pattern 4*/2* is a mainly result of the two Rumer's considerations: 1) a codon separation into its "root" dinucleotide N 1 N 2 and its "ending" nucleotide N 3 , and 2) so-called the canonical order C, G, U, A which follows from the nucleobase composition of the dinucleotides N 1 N 2 according to transition 4*→2* [11, 12] , where N is any nucleobase, C, G, U and A are respectively the bases cytosine, guanine, uracil and adenine, while a number denotes base position in a codon. The results can be summarized in the three main Rumer's rules which can be briefly described as: 1) the 4* half is determined only by the roots N 1 N 2 , while the 2* half by additional discrimination of pyrimidines (Y C, U) = from purines (R G, A) = at the ending N 3 , with minor exceptions (footnote 1), 2) if
is a representative matrix of 1 A division rule of the genetic code into the fourfold and twofold degeneracy halves would be generally denoted as 4* and 2*, respectively. Applied on (multi)sets, this 4*/2* division would be regard as the partition rule on both codon sets and amino acid (multi)sets, how separately so conjointly. With respect to the 2* codon half, it is completely composed of the twofold degenerated codons in VMC, while in SGC there are the two exceptions where a codon quadruplet is not divided in a usual manner 2/2, but as 2/1/1, yet none of these codon quadruplets code more than two amino acids (Fig. 1) . The similar is valid for other nonstandard genetic codes, their degeneracy pattern are either of the VMC-like or SGC-like codes. Due to these reasons, the twofold degeneracy can be considered as principal for the 2* half and thus notation adequate. the base canonical order, then its tensor square (2) N , read by antidiagonals, gives the root canonical order for transition 4*→2* and 3) 4*↔2* transformation is obtained by double transposition C↔A and G↔U known as Rumer's transformation CGUA↔AUGC [11, 12] . As the amino bases are M C, A = and the keto K G, U = , follows that 4*↔2* transformation is M/K invariant, what corresponds to rotation of the genetic code table by 180º. Using notation for the strong bases S C, G = , the week bases W U, A = , and total codon set  , the two degeneracy codon classes can be given in a compact way 4*( ) {SS, SU, WC} =  and 2*( ) {WW, WG, SA} =  (Fig. 1) , showing the prevailing of strong bases in the 4* codon half and the week in the 2* half. Beside this principal division of the genetic code, there are some others which will be exposured through the padic model (Sec. 3).
Fig. 1
Codon/amino acid assignment pattern for the vertebrate mitochondrial code (VMC) and the less symmetrical standard genetic code (SGC) (the hatchings mark the translation alternations between VMC and SGC). Rumer's canonical order of bases is shown for the first and second nucleotide position in a codon, which gives the most compact representation of the two degeneracy classes 4* and 2*, as well as their transformation 4*↔2* under 180º rotation easily obvious.
For the purpose of further presentation, it will be given some mathematical descriptions. Let denote the set of canonical nucleobases in RNA as  is the set of termination codons. If ⋅ denotes cardinality of a set, then 3 3 3 4 A special (multi)set notation for the 4*/2* genetic code division would be given by 4* and 2* as the partition (multi)set rule, i. 
, where +  is a multiset sum (an additive union) [28] . Notice that * 4*( ) 2*( ) 8 15 23
p -ADIC MODEL OF THE GENETIC CODE AND ITS EUCLIDEAN REPRESENTATION
Biological organisms are based on the information processing systems with a complex, discrete and hierarchical organization. An appropriate theoretical concept and mathematical method for a classification and analysis of bioinformation systems is an ultrametrics [29] , since enables not only a description of informational content, but also of informational order and similarity (e.g. a cognate relationship and a contextual closeness). An ultrametric distance is a main tool for such description, and it is defined as a distance which satisfies the strong triangle inequality
, while a metric space endowed with such distance as an ultrametric space. Ultrametrics with p-adic distances belong to the most elaborated and informative ultrametric spaces, while a p-adic modelling of the genetic code and the genome is given in [6] . Introducing the p-adic codon space p  and the p-adic amino acid space p  as the subsets of the set  of usual integer numbers, the measure of codon-codon similarity and of codon-amino acid assignment closeness were expressed as a distance between the corresponding p-adic integers, showing that degeneration of VMC has p-adic structure (since all other codes slightly vary from VMC, the result could be generalized) [6] . p-Adic distance. Recall that by Ostrowski's theorem, every nontrivial absolute value on the rational numbers is equivalent to either the usual real absolute value or the p-adic absolute value [30] . For a given prime number p, 
where xy δ is the Kronecker symbol [31] . From (1) follows that a p-adic distance is related to divisibility of x y − by prime p (more divisible -smaller distance), what consequently leads to the natural property that two information are closer, i.e. with smaller distance, if they have more equal first digits in their p-adic expansion, as well as that digits which come later in the expansion have smaller importance [6] . In the sequel an information space with p-adic distance will be called p-adic information space p  .
p -Adic codon space p  . There are two main steps in p-adic modelling of codon space:
1) the choosing of an appropriate prime number p which will be used as a base for expansion of integers and 2) the identification of an appropriate assignment of p-adic digits to the four nucleobases. As the smallest prime number that contains four digits different from zero is 5 p = (the use of the digit 0 leads to a nonunique codon representation), the 5-adic 
The corresponding 5-adic distance of any pair of numbers 
Since p-adic approach enables the consideration of different distances within the same set of integers, it is possible in the case of (Table 4 in [32] ). Among these possibilities, there are two which correspond to Rumer's canonical nucleobase order: C,G,U,A and A,U,G,C, and here will be chosen the second one, i.e. {A,U,G,C} {1, 2,3, 4} = , for the purpose of 2-adic codon-amino acid assignment closeness (originally{C,A,U,G} {1, 2,3, 4} = [6, 32] ). For all these eight nucleobase-digit assignments, Rumer's general rule for 4*/2* division of codon space can be reformulated that the fourfold degenerate codons are determined by the smallest 5-adic distance (1/25), while the twofold degenerate codons by both 1/25 of 5-adic distance and 1/2 of 2-adic distance [6] .
p -Adic amino acid space p  . A nontrivial p-adic representation of a codon-amino acid assignment closeness for [6] or Met in here presented assignment (Table 1 ) (more detailed in the sequel). Table 1 is principally different from the original one (Table 8 a a c c = , and what is more conserved assignment (there is no anticodon which can make distinction between the codons NNU and NNC, i.e. the codons c with 3 2, 4 c = ) [33] . In [6] is also shown the correspondence of this assignment pattern with a temporal appearance of the canonical amino acids based on [34] , as well as 2-adic closeness for the reassignment codons of Leu and Ser, so that generally p-adically close codons correspond to the same amino acid. Table 8 in [6] ).
Table 1 p-Adic representation of canonical amino acid set (according
-an amino acid a which the cognate codons c ∈ 4*(C ).
-an amino acid a which the cognate codons c ∈ 2*(C ) and d 5 Euclidean distance, as it is defined in [31] . A formalism will be given for p  and then for 3 3
Let , n V F ⊂  and a digit set {0,1, 2,..., 1} P p = − , then select an injection ( ) P V ν = and define the vector mappings 
and thus for large enough values of d, the image ( )
For a planar representation of 5-adic information space 
, ,
and hence is continuous. Consequently, for each Table 1 ). The details are described in the text.
The codon arrangement based on Euclidean representation (Fig. 2) (Table 4 ). Table 1 , the 2-adic distance between amino acids and their closer cognate codons are in all cases 1/2 (for fourfold and threefold degenerate codons, it can be fulfilled only for NNY codons).
The most prominent and regular divisions for Euclidean representation of p-adic model of genetic code are emphasized (Fig. 2) , such as the divisions according to the first base (CNN, GNN, UNN, ANN) and to Y/R, S/W and 4*/2* properties, and which will be used for a determination of the relevant nucleon sums in the next Section (Fig. 3 ).
NUCLEON BALANCES
Soon after the genetic code deciphering, an inverse correlation between the size of an amino acid and the number of cognate codons was recognized and then confirmed by introducing an integer-valued parameter -a nucleon number [22] . Further analysis of a nucleon number distribution inside SGC revealed a significant number of arithmetical regularities determined by the decimal number 37 [4, 24] , as well as some other regularities [36, 23, 37, 38] . Some interesting properties of the number 37 was also shown [4, 24, 37, 38] .
A more detailed analysis of a mathematical properties of the number 37, carried out in [37, 38, 5] , indicate an appropriateness of a divisibility testing for the nucleon numbers of the genetic code constituents not only by the number 37, but also by its related number 13.7, which is the selfsimilarity constant of decimal scaling -shortly and roughly: 3.7 2 ≈ 13.7 and 13.7 ̵ 3.7 = 10 (an exact explanation in Sec. 5).
For the purpose of mathematical description, let introduce notation Among all arithmetical regularities inside the genetic code, certainly one of the most important is the first discovered regularity of the amino acid nucleon numbers related to Rumer's degeneracy pattern 4*/2* and the 37 divisibility [4] . For the RNA codon space, the 37 divisibility is obtained only for the set of fourfold degenerate codons 4*(C ) [37] . This result is based on previously revealed regularities of DNA and RNA nucleobases C G n n 260 7 37 1 + = = ⋅ + and DNA T A n n 259 7 37
where C n 110 Comparison of the nucleon regularities according to the 37 and 13.7 divisibility inside RNA and DNA codon space is given with respect to the two criteria of sufficient closeness: 1) a week absolute criterion -a deviation by no more than 2 nucleons, and 2) a strong relative criterion -a deviation less than 3% of value μ (1 nucleon for 37 and 0.41 for 13.7) ( Table 2) . Actual values are emphasized (boldfaced) if the closeness is fulfilled at least by the one criterion. Some relevant cases are shown when this closeness is not realized for results interpretation. The same remarks are also valid for Tables 3, 4 and 5.
In sequel it will be listed the results and conclusions based on Table 2 . For nucleobases, the nucleon number divisibility, with respect to both criteria, ranges from according to Rumer's canonical order: C, G, U, (T) and A (actually, the nucleobase A has not a divisibility correspondence). All these regularities for a divisibility of the nucleobase nucleon numbers in RNA and DNA result in their total nucleon numbers n N which are closely a product of 37 and 13.7 . This also gave a base for all further analysis to be considered on the reduced codon tables (Tables 3 and 4) , what a detailed analysis confirmed as justified (not presented here). Finally, an average nucleon number of a codon, 61 n n =    , is 379 for RNA and 389 for DNA, which is not so far from 370 10 37 27 13.7 = ⋅ ≈ ⋅ , while in a special case 64 n  is exactly 370 for DNA. A distribution of the aggregate nucleon numbers of a codon and its cognate amino acid, n a c , for Euclidean representation of the p-adic model of VMC and SGC is shown on Fig. 3 . The nucleon numbers only of (free) amino acids is given in [4] . The most prominent and regular divisions for this genetic code representation are emphasized, such as the divisions according to the first base (CNN, GNN, UNN, ANN) and to Y/R, S/W and 4*/2* properties.
Comparison of the nucleon divisibility distribution for the codon and amino acid sets in VMC and SGC according to 4*/2* degeneracy pattern is presented on Table 3 . It is easily evident a higher nucleon divisibility by 37 and 13.7 in SCG then in VMC, and what is more important -all nucleon numbers which correspond with the 37 and 13.7 multiplies according to a strong and weak criterion are those originating from SGC, except in the case of an average aggregate nucleon number for the reduced genetic code tables (the last raw in Table 3) , which values in both cases are very close to the product of scaling constants 37 and 13.7, i.e. 37 13.7 506.9 ⋅ = (similarly to n N , Table 2 ). In another words, all changes in VMC have resulted negatively in terms of the nucleon regularities except the average aggregate nucleon number. Accordingly, the results will be interpreted only for SGC. Table 3 Comparison of the nucleon distribution for the codon and amino acid sets in VMC and SGC according to 4*/2* degeneracy pattern, as well as a deviation of the nearest multiplies of 37 and 13.7 from the actual nucleon values. (Fig. 3) , the 4*/2* division reflects the most faithful image of 37 and 13.7 divisibility, not only because almost strict corresponddence, but also because all regularities were coherently realized, how separately at the level of codons and amino acids, so consequently together. Moreover, the nucleon regularities of amino acids were realized both for the multisets *  and ×  [4, 24] , but when both criteria are considered then 4*/2* division in the set (Table 3) , a closeness with 37 [13.7] 518 ⋅ = or 37 13.7 506.9 ⋅ = .
A compelling evidences of the decimal scaling by 37 (3.7) in SGC, eq. (14), is that its most representative set 4*( ) (22) which directly follows from the generating equation (13) of the number 37.
In the reduced codon space, the difference in the fine tuning of nucleon numbers for the sets 4*( )  and 2*( )  is obvious, the first is tuned by 37 and the second by (12)- (14) .
Almost all regularities (Table 4 ) have a strong correspondence by one of the scaling values, and that most for 13.7. In particular, the almost exact divisibility by 13.7 is attained for YNN/RNN division of SGC, what has special importance in the context of the fact that this division makes exact half of 4*/2* (Fig. 3) , which particular sets 4*( ) YNN , 4*( ) RNN , 2*( ) YNN and 2*( ) RNN have a divisibility correspondence of the aggregate numbers for given two criteria in the order 1→4 (Table 5) . Overall, the sets 4*( ) YNN and 2*( ) YNN are better tuned by 37, while 4*( ) RNN and 2*( ) RNN by 13.7. In respect to 4*( ) ×  , the YNN/RNN division results in the nucleon number division as 3700 2100 1600 = + . In the context of codon family (codon quadruplets), generally the best tuned are CCN and CGN which code Pro and Ala, respectively (Fig. 3) . Their special place in p-adic model of SGC has also special place in a nucleon divisibility, i.e. {Pro ,Ala } n 4(115 89) 816 22 37 2 × × = + = = ⋅ + . Interestingly, those two amino acid are sterochemically the most untypical -Pro, and the most typical -Ala. Namely, Pro is the only imino acid, which under biological condition has the protonated form and thus actually is an amino acid, as well as the only cyclic amino acid which consequently induce an exceptional conformational rigidity compared to other amino acids. Contrary, Ala, with its methyl group -CH 3 in side-chain, is stereochemically representative amino acid of the 16-membered amino acid group with a methylene bridge −CH 2 − in side-chain. The fact that such sterochemically special amino acids has a special place in the p-dic SGC (Fig. 3) and the nucleon regularities, gives once again a support to the sterochemical theory. Finally, the difference of the aggregate nucleon numbers for the RNN/YNN division has the value 3 [3.7 ] [50.653] 51 = =
, which means that the number 3.7, eq. (14), not only appears as a scaling factor of the first and second order (3.7 and 3.7
2 ), but also of the third order. Table 4 The nucleon distribution of SGC for the divisions according to its p-adic model (Fig. 3) , as well as a deviation of the nearest multiplies of 37 and 13.7 from the actual nucleon values (the notations are the same as for Tables 2 and 3) . 
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From the aspect of S/W properties (Table 4) , the aggregate numbers of the sets SSN and SWN are the exact 37 multiplies, and hence their sum, what correlates with the fact that 6 of total 8 codon quadruplets of SNN belong to the 4* half which is exactly determined also by 37 multiply. A complementary consideration can be given for the sets WSN and WWN, as well as for their total set WNN, which are better tuned by 13.7 and whose 6 of total 8 codon quadruplets of WNN belong to the 2* half which is closely determined also by 13. . The last result is interesting since SSN is all 4* codon set and hence the simplest of all prominent sets, while WWN is all 2* codon set and hence the most complex of all prominent sets (Fig. 3) , but yet they have the same aggregate nucleon number. Table 5 The nucleon distribution of the p-adic SGC for the composition of divisions YNN/RNN and 4*/2* (Fig. 3) , as well as a deviation of the nearest multiplies of 37 and 13.7 from the actual nucleon values (the notations are the same as for Tables 2, 3 and 4) . 
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Codon space is analyzed for the nucleobase residues, while for their free molecules with an 1 nucleon higher nucleon numbers, the whole codon table results in a total increasing of nucleons for 3 64 14 13.7 0.2 192 ⋅ = ⋅ + = , but despite this regularity almost none of the presented regularities for the aggregate nucleon numbers are preserved.
All previous considerations concerning the amino acid nucleon numbers are based on their free molecules. Since the nucleon balance regularities are founded [23] also for the amino acid residues and their ionized/protonated forms (Asp (-1) , Glu (-1) , Lys (+1) , Arg (+1) ; since His is the only amino acid whose side-chain can switch from an unprotonated to a protonated state under neutral pH conditions due to the pK a value of 6.0 of its side-chain, in the paper [23] is taken a value as for a free molecule), these results will be also analyzed in terms of their divisibility.
Since a forming peptide bond results in release of a molecule of water ( Table 1 in [23] ). Moreover, similarly to (22) , (137 64 . The inclusion of nonstandard codes in the analysis of divergence between the amino acid main-chain and side-chain nucleon numbers for all codon table shows that SGC is the only genetic code with the null divergence [23] . The same analysis of proteins in the wide range of species showed that a nucleon distribution in coded proteins is correlated with genomic base composition, as well as that on average the total main-chain and side-chain nucleon numbers of proteins have approximately equal values [23] . As one of the possible reasons of such tuning of the nucleon numbers, and thus a mass, in proteins is suggested an optimization of their dynamical properties with the final concluding remark that, "in summary, whatever the driving force behind the observed pattern, it seems likely that a genetic code based on hydrophobicity and mass balance holds a central place in the evolution of genome at the chemical level" [23] . This viewpoint is supported here, with an additional considering of nucleon divisibility regularities.
In the end, a simple question -why 13.7, not exactly 3. , what means that these two constants enable both a scaling for the powers of 10 and an unit shifting. To understand deeper reasons, it is necessary to consider the properties of these two numbers.
5. SELFSIMILAR AND SCALING PROPERTIES OF THE NUMBERS 37 AND 13.7 Besides revealing the distribution patterns of nucleon sums divisibility by the numbers 37 and 13.7 and their understanding in the context of symmetry and physico-chemical properties of the genetic code constituents, it is necessary to understand a mathematical properties of the numbers 37 and 13.7 and their potential relation with a physical reality. In sequel, it will be given some mathematical arguments which overall indicate that those numbers are related to the selfsimilar symmetry and the scaling by powers of 10.
A generalization of the number 37 for a different base of numeral system q and a digit multiplicity m showed that its basic property is an equidistant cycling digit property (an equidistance both for the multipliers and digits) and that its generalized numbers, Shcherbak numbers (  ), have a simple form [37, 38, 5] ). An extension of  within same numeral system results in the q-scaled numbers   ,
which have similar numerical, arithmetical and geometrical properties, while in a special case when r p = and
(e.g. for 1, 2,...,9, , ,... ) [38] . A general form of (10) is
where the indices denote the number of a digit repetition, it is interesting to consider an existence of the similar numbers that give accurate q-scaling, in particular for 10 q = . From the general conditions
10
10 , 10 10 
7918 3700 4218 214 100 114
where n 7918 (Table 3) . Better agreement it can be obtain from (13) and (14) 100  100  100  37  37  37  64 64 64
from which follows (21) . For the other nucleon regularities (Table 3) , it is less obvious to establish similar relations, but their presence can be seen through the average nucleon numbers which are approximately Shcherbak [4] showed that each canonical amino acid has in a main-chain (a standard block) exactly 74 2 37 = ⋅ nucleons, as well as that the total nucleon numbers of the mainchains, the side-chains and their sum in 4*( )  are the squares of the first three Pythagorean numbers multiplied by 37 [4] . Actually, Pythagorean numbers can be also obtain from Ψ and ψ as 
However, all presented regularities require further research and reconsideration, which potentially could be directed to the similar analyzes of protons/electrons or molecular masses, which is supported by the fact that the total molecular mass of  is 2738.04 = 2 2 37 0.04 ⋅ + [36] , unlike for the nucleon numbers of  when is 2 2735 2 37 3 = ⋅ − = 200 13.7 5 ⋅ − . Further dual scaling analysis could also be carried out for the (probably slightly) changed parameters, such as the scaled values of an exact value of the fine structure constant. Generally, these preliminary results should be subjected to detailed and rigorous considerations using some statistical analyses, and consequently reconsider the conclusions, what is also in the plan.
In the context of here presented results, most generally can be said that the nucleon regularities support a dual nature of genetic code -genome/protein, codons/amino acids, free molecules/molecule residues, fourfold/twofold degenerate code halves, S/W properties, Y/R properties, M/K invariance in a way that these dual domains are generally determined by dual scaling constants, 37 and 13.7. These regularities can be partly resulted from some underlying dualities, and even the ultimate quantum-classic duality, where the last can give a direct and general answer to the origin of nucleon regularities. The fact that scaling constants 37 and 13.7 result from the discrete inverse mapping, supports such hypothesis, while the closeness of value 2 10Ψ to the fine structure constant could potentially indicate on the origin of this constant from some (holographic) duality. A possible nonlinear nature of the quantum-classic duality in mesoscopic domain could facilitate the emergence of complex structures, what is characteristic of the living organisms and thus indicates that their appearances at the mesoscopic scales are nontrivial. Such mesoscopic nonlinear regime also can contribute to the sensitivity of the system to the boundary conditions, initial conditions, parameter values etc. Finally, the last favors the existence environmental-dependent stereochemical mechanism, which inherently could act in some degree as the error-minimization mechanism, throughout the entire period of the genetic code emergence, what supports Knight's scenario of complementary evolutionary forces [2], as well as the theories of a mineral-mediated origin of the genetic code [7, 8] .
CONCLUSION
In this paper is considered some potential underlying selective mechanisms involved in the origin and evolution of the genetic code. Starting from the assumption that in the genetic code, particularly SGC, the various arithmetical regularities of the nucleon numbers of amino acids based on the decimal number 37 could be so far unknown relic of stereochemical mechanism or even of the error-minimization mechanism, here is analysis extended on some new division of genetic code related to its p-adic model and for the additional parameter -the number 13.7. Also analysis is extended on the codons, how separately so conjointly with the amino acids in the form of the aggregate nucleon numbers. The results are also considered in a context of some selfsimilar and scaling properties of 37 and 13.7. Some main results and conclusions will be given in sequel.
The use of Rumer's canonical nucleobase order for the p-adic description of the genetic code in the form {A,U,G,C} {1, 2,3, 4} = results in the closest 2-adic codon-amino acid assignment.
Generally, SGC shows systematize determination by 37 and 13.7 on the level of codons and amino acids, how separately so conjointly. All so far investigated nucleon regulaties in VMC shows that they are originate from SGC, i.e. all changes in VMC have resulted negatively in terms of the nucleon regularities, what suggests that the selective mechanism of SGC origin and VMC evolution are different to some significant degree and hence promotes the stereochemical theory.
The replacement U RNA ↔T DNA is such that, in terms of the nucleon numbers, makes RNA nucleobase space better tuned for a codon degeneracy, while DNA nucleobase space better tuned for a strain pairing. The nucleon number divisibility for both RNA and DNA nucleobase triplets -codons, shows no correspondence for the total codon spaces, but only for the reduced codon spaces of SGC by 3 termination codons, what is again an argument for the sterochemical theory which is based on affinity between the codons and the amino acids, and not between the codons and the release factors. The code degeneracy pattern reflects the most faithful image of 37 and 13.7 divisibility, not only because almost strict correspondence, but also because all regularities are coherently realized, how separately at the level of codons and amino acids, so consequently together and even on the disjoint sets YNN and RNN. Regularities are also shown for the division according to the first base, Y/R and S/W nucleobase properties for the aggregate nucleon numbers. Within the framework of the discussed methodology, SGC shows general tendency to be organized as the two-leveled hierarchical structure where each of them is tuned separately by 37 and 13.7 -typically, the free amino acids, the fourfold degenerate code half and SNN are better tuned by 37, while oppositely the codons, the amino acids residues, the two fold degenerate code half and WNN are better tuned by 13.7. The average nucleon numbers of the amino acid sets are approximately 10·13.7≈10·3.7 2 , while the codon set is 10·37, what overall results an approximate average value of the aggregate nucleon numbers 10·37 3 in SGC, as well as in VMC. Some nucleon divisibility regularities are founded also for the amino acid residues and their ionized/protonated forms, which are dominantly related to 13.7, oppositely to the free amino acid which are dominantly related to 37.
The presented nucleon regularities support a multiple dual nature of the genetic code and open the possibility that they are ultimately emerged from the quantum-classical duality, what can potentially and to some degree give a direct and general answer to the origin of nucleon regularities. Some main potential consequences would be a nontrival emergence of the living organisms at the mesoscopic scales, the existence of environmental-dependent stereochemical mechanism and a mineral-mediated origin of the genetic code.
